Other reproductive structures in tissue in vivo, in infected callus, and in axenic culture showed similar variations in size. Size of sporangia increased as the fungus changed its habitat from in vivo to in vitro, to axenic culture (15.5 by 21.0 ,u, to 19.0 by 26.5 /j, to 20.0 by 29.0 ,u) respectively. However, the size of oogonia was reduced in this sequence, the diameters being: 41.5 to 37.5 to 30.5 respectively. The differences in measurements were statistically significant. No oospores were noticed in the axenic culture.
Other reproductive structures in tissue in vivo, in infected callus, and in axenic culture showed similar variations in size. Size of sporangia increased as the fungus changed its habitat from in vivo to in vitro, to axenic culture (15.5 by 21.0 ,u, to 19.0 by 26.5 /j, to 20.0 by 29.0 ,u) respectively. However, the size of oogonia was reduced in this sequence, the diameters being: 41.5 to 37.5 to 30.5 respectively. The differences in measurements were statistically significant. No oospores were noticed in the axenic culture.
The sudden emergence of saprophytic growth of S. graminicola from infected host callus tissues on artificial media, and, subsequently, the growth of two subcultures on the same medium still cannot be explained. The stepwise appearance from infected callus tissues of a saprophytic mycelium in the case of Gymnosporangium juniperi-virginianae Schw. by Cutter was explained as perhaps being due to mutation (5). Another possible explanation for the growth of S. graminicola is that the fungus adapted itself through gradual but persistent infection of host callus tissues to grow on the nutritive medium which supported good growth of the host tissues. The fungus growth obtained on the nutritive medium was limited in character, and proper nutritional requirements of the fungus need to be worked out to obtain continuous copious growth. A bioassay has been developed for the detection of factors which influence feeding by the sweetclover weevil (2). In the bioassay, washed disks of sweetclover root tissue are impregnated with the extracts to be tested and offered to adult weevils for feeding. The extent of feeding is measured by determining the percentage of disk area consumed during a given feeding period. In a bioassay of various extracts of leaves from the weevil-resistant M. infesta and a susceptible species, M. officinalis (L.) Lam., feeding was strongly stimulated by chloroform-soluble substances from both species. Also, water-methanol or water extracts of M. officinalis leaves stimulated extensive feeding in the bioassay system, but little feeding was observed on bioassay disks treated with corresponding extracts of M. infesta leaves (2, 3).
Bioassay of leaf extracts separated by chromatography has shown that M. infesta leaves contain at least three watersoluble substances which influence weevil feeding (4). Two of these substances,stimulant A and deterrent A, apparently occur in both M. officinalis and M. infesta. The third, deterrent B, was detected only in M. infesta extracts. Available evidence indicates that deterrent B is involved significantly in resistance of M. infesta to weevil feeding. Deterrent B has now been isolated and identified as ammonium nitrate.
Young M. infesta leaves were autoclaved in water as described (3, 4) to provide an extract of which 5 ml corresponded to 1 g of dry tissue. A 100-ml sample of crude extract was first subThe sweetclover weevil Sitona cylindricollis (Faihraeous) is the major insect pest of sweetclover (Melilotus spp.) in the northern Great Plains of the United. States. The adult insects feed on sweetclover leaves, leaving characteristic crescent-shaped notches. If present in large numbers, the weevils can completely defoliate young plants. One sweetclover species, M. infesta Guss., is resistant to weevil feeding (1).
A bioassay has been developed for the detection of factors which influence feeding by the sweetclover weevil (2). In the bioassay, washed disks of sweetclover root tissue are impregnated with the extracts to be tested and offered to adult weevils for feeding. The extent of feeding is measured by determining the percentage of disk area consumed during a given feeding period. In a bioassay of various extracts of leaves from the weevil-resistant M. infesta and a susceptible species, M. officinalis (L.) Lam., feeding was strongly stimulated by chloroform-soluble substances from both species. Also, water-methanol or water extracts of M. officinalis leaves stimulated extensive feeding in the bioassay system, but little feeding was observed on bioassay disks treated with corresponding extracts of M. infesta leaves (2, 3).
Young M. infesta leaves were autoclaved in water as described (3, 4) to provide an extract of which 5 ml corresponded to 1 g of dry tissue. A 100-ml sample of crude extract was first sub- (Table 1) . Thus, the activity of isolated deterrent B appears to be due to ammonium nitrate rather than to impurities which might be present in trace amounts.
On the basis of preliminary tests, the feeding deterrent activities of potassium nitrate and sodium nitrate appear to be very similar to that of ammonium nitrate. In addition, nitrate assays of young M. infesta leaves indicate a level five to ten times as high as that in comparable M. officinalis leaves. Therefore, the hypothesis is advanced that. in young, intact leaves of M. infesta and in crude aqueous extracts of such leaves, nitrate ion is the feeding deterrent. The ammonium salt was probably formed during the first chromatographic purification, inasmuch as this step employed an ammoniacal solvent. 
